Effect of sodium dodecyl sulfate and palmitic acid on the equilibrium unfolding of bovine beta-lactoglobulin.
The unfolding of bovine beta-lactoglobulin, a small globular protein that unfolds reversibly at low pH in the presence of urea or guanidine hydrochloride, has been studied at pH 6.72 in phosphate buffer at 21 degrees C. The midpoint urea concentration for the loss of CD intensity at 220 nm, loss of CD intensity at 293 nm, quenching of intrinsic fluorescence, shift in the wavelength of the maximum of the intrinsic fluorescent emission, and loss of fluorescence intensity from 1-anilino-8-naphthalenesulfonate (ANS) (and probably the hydrophobic binding site) was close to 4.4 M. Addition of sodium dodecyl sulfate (SDS) at concentrations less than 100 microM to the beta-lactoglobulin solutions increased the midpoint urea concentration for the CD and intrinsic fluorescence parameters to about 5.8 M. Palmitic acid had a similar effect to that shown by SDS in altering the CD intensity at 293 nm, and both SDS and palmitic acid attained a maximum effect in altering the CD at 293 nm at a 1:1 molar ratio to beta-lactoglobulin. It seems likely that the beta-sheet structure of beta-lactoglobulin breaks down simultaneously with the loss of the hydrophobic binding site and exposure of tryptophan-19 to the external environment, supporting the view that the major hydrophobic binding site of beta-lactoglobulin is closely involved with the beta-sheet core of the protein.(ABSTRACT TRUNCATED AT 250 WORDS)